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(54) SPECTROPHOTOMETER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a spectrophotometer 
of high accuracy and high reliability not requiring the 
positional adjustment between optical parts or the like and an 
adjusting mechanism, capable of being miniaturized simply 
and capable of being manufactured as one chip by utilizing a 
semiconductor technique. 

SOLUTION: The spectrophotometer is equipped with a light 
waveguide 2 formed by removing an Si substrate 1 by 
etching, the light incident slit 3 formed to the stepped end 
surface of the Si substrate of the light waveguide, the 
diffraction lattice 4 formed to the end surface of the light 
waveguide opposed to the light incident slit and the 
photodiode array 5 formed on the end surface side of the 
light waveguide to which the light incident slit is formed so 
that a part of the Si substrate becomes a light detection 
part The light incident slit, the center of the diffraction 
lattice and the light detection surfaces of the individual 
photodiodes constituting the photodiode array are arranged 
on a Rowland circle to constitute the spectrophotometer. 
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[RBI 3mPfiHfc£©ttBHSRtfHS«**<* 

^)$$*T.fc*AWx 'J»h3fc. * Alt* iJtrhi MA 
■T4jfeWaaM>*Bi»(c»iaLfcilff*T-4t. *A*t 

-SPtfgftSB <k fc -5 <fc a CM 7 *■ h 94 jf— K 
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It &*i»ftWEttrt fc: A»* * AS* * 1± S tzti)<»%XM 
EErtlcRlf AS**iKf=A8#*# 

*■***:»©*¥*?£. mm%m^mm\^mi^m 

H-6*i»E3fc¥*?-T?»3fe**tfcAStjllt*aill-r*fc«> 

M*92l *rE*¥*^ii. E£ftEE&AE©E io 

iBI=RH-&*ifcBSflW--Cfcy. tt@Sr«?-£«E*A 

[B#S3] EEafe^Sm*. EfiftEEEAdttit 
BKKtt bttfcS e*4 - 1 £1f &«b^SS#3l 1 

1 mmzftntft&tt* 20 

7l/-ff^Ct £ttE£-?«B*E 1 ~ 4 ©ivf 
[»*3S6] EE 7* K«f-f*— KTU-ftt. mi# 

bs©es&e£J:. ssffi±i=^ja$*tfcissg©m 
i=eb ^ifciuei 2 EBSottEBJ: c. fc y , 

WESs 1 #ESUDifc 0 **vY^g©E@i£g3fc®i:?- 
* c i Sttft £?«B*E 5 (ctSS#3fc3fcJ$fto 
[R*«7] EE7* htf-f:*— Kru-fl*. »1* 30 
mS©Sijg^S*t. Sta«i±l=»BE**i.fcS«S«J: y 

B£g©miwe©Htf>&«.ji£, aa»a*ji±(=. 
»E**ifc«BBE©* 1 $il<Dx e**i,*n,mt . 
ax tf * *->-v^«rt i=»ja**.fc»aft©» 2 aims 
©see** &a:y . BfriB^g 1 iii»it-^vtA 

S#3fc3fcdtlH"o 

[R*«8J hy-f^— KTU-fl*. KTEJS 

2ES£©ttEE$E£g 1 »BS©xe**->-wi,B 
©frtBS*ii«*-caft»«-r-Bt*i=, steft»A$ 40 

»f *S 9 ] Ef EE* AEX 'J?K« 
TU*S C t £"f 1 ~ 8 ©ivf 1 s»= 

[&h©eb&kh] 

[000 1] 

[*w©Bf zonmt. ±it¥#ttmw 

££Cm*&*i$#3fejfcEtK W=li1'y-s»^ftLfc» 50 



[0 0 0 2] 

[fi£*©aft] 0131c. ^ft^»*fSeicfflLx&*L««6 

*©fl*#fttt©*ISflfj**jS-r. 81131= j3l.vc\ 
*36<Ee**L*aiS101 ±(=. 3fe»102 , U>X103 , 
KEE+i*? 1-104 , U>X105 . X'J-y M06 , B 

Uitt? 107 , mmm^=Fw -e»***LfcBfa©afi© 

*£Stt4fc»©:7* *-K108 *<EE*3h.fc7 
* i— KS109 . h4T-f3j-— KIOB.dD 

111 , &tf=§-7>?100 A^b©«^^mftfl*)(=;1l^-r^ 
fc»©«#EJll C1 12 £EgLT. #*ftEthWIMK 
**iTl*4. fLT, K*4ffl+o.^-> M04 +1=14. jfli 

mmoumtfffitz **ir l** . 
[0003] z.a*7*m*o&&itMtic%tt*im 

©»*fy*-XAI±. iaT©*5l=*S. AS102 & i) 
itimZtitzHtm 14. U>X103 S^LTlW+a^'; 
MM l=B»**i. ^©EEEttfcfctfc*:*** h 
K«*aSilLfcJfeli. C©&. U>X105 v 
fe«S*©3fc#S(Kl»jE*<JS:**L. XVk M06 JILT 
B8rE?107 l=BBSt£;h.&o BffET-107 14. BK%£ 
#*-EEU H£t£g114 ©E±l=E*E*£LT* 
€.» *-K108 (4. C©^^{ig114 

*5l=tt«ifc«)**L. #-*R)rM©»ft©mfe3fe©S3feg 
l=ifc«iJLfcS3t*aj*-r4„ #T>^110 14. #7^- h 
y-f*-K108 I=1*HI=J#l6LTBft6*i. #7^-h 

So M^fliSl C112 (4. ft7>^110 A^©tbA*L 

WCfci. -EMl=id^>J9 K106 -CjfiJIIHBt* 

S«fc5(=. 3feS102 *<|gff**lSo 
[0 0 0 4] 

L J: 5 t-T SEE] E*©±E 
E«©»3fe3ftEtHctt» *©«fc3ftWBjS36<**. * 

i4*tSiSft^— ;u*<ffiffl$+is„ f^t>*>. 7>h* 
©n±i=. 3ifcAE3fco*yx«jy k. mmwf-&xf7* 

KjWE«4*ttt»* = fc4«WBfc*ii, c© 

hy-r Ki=«t y»E*»*Lfc*aA<«aj-e#*t 

l>5t©-efcSo L*NL^A<b. ^*©»7t7tJSftT' 

14. xy«;K EffittT-atf?:*- h$r-ra-— K£a— 5 

>K©R±lcffig-rS©l4siLl'»L. fctx.Eg'e§-S 

fcLT*. #3t^p D n©fegPS#^®(CiiL<^So 

LfcA^t. EEE**+«-CttJS:^. 

[0005] *fc. Biff«ff©e9ye**^u-XB 
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3fe«ttT?©3fe¥»fira©{fc«riK(::»LTtt#»a#* 
#iM5 -fftfr^, iaiffft^ffl^u-xia 

*ft50fttt^:7U— XHI«fi2~3/lm-Cfcy. d 

St Ll\ Kl=. #3fe#£ft©*££*^/2lc&;K!;}:. 

*»T#ft#att©&a**>1*(=l*. 2fi©«fiE36<iBK 
£ft-S„ LfctfoT, «*3feflEW-©'hSftr=tt. ffi©^ 

is T>frmm&. £ tt«T -a - 1 t<&m t ft « . 

[0 0 0 6] JSl±BW8LfcJ:5l=. tt*©5H&#fttl--e 

i*ai^«jg*<+«-eiift < . Ei=^s»b l* 5 t-r* 

a*;frettat*ai=* L < , MHhCttHiWoT 

IVfc. 

[0007] ffi*©»jfeftflE«-(=feH-4±IE 
MBjS**Jfi-r*fcA(=ft**ifctffl-e. #5*«flHft 

gL'&ttt&k U Sl=ajfc«*©ai.*8«tt©fc4#* 

%a w- •§> c k & g n i: -r « a 
[0008] #»#*#© iH^a***. «*«K= 
fiLSaa!&**a-ca*i='hfflfl:2&<w«-efc 

±*B<&#ft**W-*«fJW-4-£«iH*:-r *. If* 
a3(=«**WI*, ffe©g®ft3fc^*^©«J££li(rf 

jwttt»*»aww>«i*tiiftr.* ^t^swm. 
»3R«-5~ a «aa-3JM*wft3t««« 

*«Wtt. #»l*tt«*m*T 1 *v?flaWia*«a 

[0 0 0 9] 

to. a*£lC:a*&Htt. ft*;£S&<t. a%*a&rt 
«J©SS(=K It b K A m% £ A W $ 1* -5 

f=©©*A!WX'J ttflBftaaaflMOttat. L 

tzXM*bZMctz>t=#iO)%¥m*k. maxm-mm 

*a+«fc»a>*Ba*a*fc«tf>ft< ttajtra* 
*aw-*»a-r* *©?&*. 
[0010] c©£ a cilery. 3tAS*x 



rT ft <h ft y . Sic 'MHt l t t jfeaaaa?-** & © tu * 
3&<aft*5*i* c k ft < . ««tt©fc*as*«Rrfift«-* 
Mm-* n^-r « = t #■<»**. 

[0 0 1 1] »*3l2|C^^^li. 
**fttH=J3l*T. ttlE3fe^*^I4. tfG%a&&l*]tt 
©aSffiirRltfe+ifcESfSff^fcy* SHSrftT-tKrE 
ftAiitxy ? ht«HB3fe«*»* ; f-t^H-©n±(=E 
B**iTL^4di:$<*|Sfr**©-Cfe*. c©J;?ft 
fltai=«fcy. H#rt&^<fcftAS*xy htifcBaaa^ 
10 tj6«P— 7> K©H±l=EB-f'&c£:jb<-T?#.6fc», X 
^£ HM£A<*£&L^<fty. asg**©Eft*fil± 

[0 0 12] a$S3C:a«&illltt. B*«1 
**lttK=C^T. ttlEft¥**l±. ttlE*»*ttrti:: 
t>*ifc*^ b >X\ >r 'J XA&tftiffift8&&i*ia 
©«®lc|SI+ &*ifc 5 5— T?«Str* - 1 Ztt&ktZ 

*©-<**«. =©* 3 y. *a*»©a** 
ffl*^^-c*^*^*EB«ija-r * c i *<-e * * © 

20 %%ffib&mm-t%>^ktf-QZz>o 

[0 0 13] KRfl 4 B#«1~3©t.* 

^t©-ei&-g>o ^©«fe5ft«afr*cti=j:y. #s 
awrt-cifc^ByiJi*^* - k #ft < 5t©*ijffl3a**<(6]± 
-r-&/=©.< 4*i=«a««-e©«**<*i^ft* 

[0 0 14] 8t^5(=f|«|gwa. R#9I1~4©(.* 
"f^ 1 ■6»3fc*flEtK=fe^-C. ffilB^BKttiai 
30 ^li. 7* K7U-ffc-*-**©-C**. * 

©S»S3t«t, »3£«±l=»***ifc«»flE©* 1 3fL 
j***if=SE«S©«2W«a©ttaJi4:^6fty. OTH 

« 1 si«a©xe5r^->^;uji©«B€a3feffifr«t 
©-efe^-o *fc»*a7(=ffS*iH(i. Ijt*®5ic&3 

^i^m§)©Si;B^s««t. ajsMs±i=»ja*.*ifc«« 

40 * y Sil^©S 1 ««S©)i©^Ji <t . ^ffltoa^il 

±i=»«*tifcffiaaE©« 1 iiifflie^vtAi 

k\ axtf5'**>-v;HBi*jl=»rt**ifcSafiE©JB2# 

ms©ffiit^ t ^ & ft y . aca i «mm©x 

r. ae^i-hf-f^-KT'u-fii. «Ea2»aa© 
teic^^frfBB 1 «tI<oi if* *->-wua ©ttlES* 
aa*-c«*»*-<-*i*i=.j»B*»a*#ifc«2a 
aa©tt«aaa(=s»ajhas»a ltl^s 
50 tttstffl-efe^ 
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[0015] ei±©j:5(=. wmmmi-tLT-?* h 

a^*ft±l=a*#ffteM&±U KBK-elRKOA 

[0 0 16] ||3ftll9l=fEft»9iM:. »*«1~8©lx 

-f infr 1 ai=«*»3ife*jSEIK=*i^T. ttlEftgaBk 
«HHft as** >j k «HE*^*r-arrt(nH*«*«ai 

=flt. -(*WI=»j«*4i-ci^c:tt4#ai-r«t©-c 
*atf***JMM-*fftl::«Mfrr«Ci(c«fcy. ^ 

»#a«*fflt»r 1 ^ -y ?fc*<Rjgg£ft y , «j6*a*< 

5g«JgA<£<. moa¥*Sia©timHa*<*5£fc* 
fcftflHWS©#IH#frfr5>fti*£fflT? % /hjEft*<Rr*B 
1?. »=««te©**#^fttt*^-r*c**t-c# 

So 

[00 17] 

[«fH©£a©»£] m 1 (ommomm) &iz. *n 
i«(=«43m©»asi=oivcRiH-*-*. *-r. « i ©n 

**tt©« 1 0£tt0ii»s£7-r*HiraffiH-eft«. n 
ii=fii»r, H4si Sffi. 2i*si *«i^x-vtf> 

Sffi 1 ©KMSESPfcfl2j££;h.fc&Aafxy ';K 4I4 
*A*tx vvhst tm-t Z$M8R 2 ©ttgBVCMK 
ZKtzHt^m+t LTom&ft* . 5 i4&awx y h 
3 *<pse$*tfc^sft» 2-<munw= % s i ate 1 ©- 

f K3, BSHST- 4©*'£>»tf7* h^-f^-— K71/-f 
5*fllrtf ■hy-f*— K©gjfc®l4« P — 

[0 0 18] 5fe^SK2©)gffi6lrli, A I 

L^i>« @*f*&^4©$iSlc*,Al fe^LM*Au ft 

if©#M»c«fcSS»H*<af< >?3*iTkt«. 

7ii*«at»2titJh-r*fc»©as*-c*iy, **a» 

«J«tft-5®±(c[iAl fc-SlMiAu ftif©^jKc«fe^S 
»g8ib-f-f >^*^*LTfcy, LTS i S«1<t 

*j»a»2*it-±uriMtftistt*«ia-r« 

cfcdlcftoTl^,, 

[0 0 19] C©J:5l=«rt**lfc»ft*StH=fet>T 

i±. #A*rx y h 3 <t y A»**ifc*tt*w 9 -e^-r 

J:y«#fta**.<6. ftfc\ 3tAWXU-y h3^l4. ft 

7 t -f / <— 1 oic j; y %tfXM £ *i -5 cfc 5 1= ft o r n « „ 

[0020] cct, ntmfASt2itsmiR»mt-cttk 



a^ittftor^sfcto, *#a»rto*yffiftT?©jfc 

©Rift. ftfc fia*ftjWfttt 4 *i* ^ t lift ^ i 

y *#E»*ih.Tft©ffljBs&**tiRj± 

7^ K©n±i=iSgLfc3tA*txy K3(c«feyx^^ 
k )im<&® L^-t < ft y . ajjE*ms*<Ei= n±-r 5 . 

[0021] ftAat»J=o^r»wr4. H2 
l=. *A»»©tt*H*S-r. H2(c^-r«};a[c. JfcA 
10 si SiRl|:#A«X'j9 K3tft77-f/<- 

10©#A»11*»«LTfllrt**iTlx*. *A»XU? 
t~3©j£c*3a (^W-eH*) 14. *3fa»2©I^y 
>^*S4i:l5li:-efe-5o Jc7r-f/<- 10©ftA3i11(4. 
c ©#ASP#lc»A L fcjfc 7 r -f m*-1 0© a 7©S|5# 

^,N*-g©^<7)S4l=Si S«1A<x^^>^4*it 
l^o H^LTLvftL^ SJhaMR7l=t*7r-f/<— 

ft aspi 1 «t aft « *nzm®im7 7 -r /n*-@©#»©^ 

*fc*(+x-y^>^4^T33y. ^±Sfi7^si S«1 
20 l=4»*#fc«»-c. U±itta7At»<^tft<. 3t7r 
-f /<— 10A<#A$tt§J;aicftoT^S„ %7 r <<'<.— 
»Agpi1©fiiJ@[c|Sltfct>f£12l4. ftA4^S3t7r-f 

cfc •5l=ISltTL , >-S : fc©t?fc-S>o 
[0 0 2 2] jfef= % ft**^-e*4B«T«^4©^aft 

ffijsic-D^TijiBj-ri,o ®3ic s Btttt? 4 ©«&*■« 

^"To Uttfe^tt, si 

^lt.' /3*y*«©/<-4i->tLr»rt*ti*. c 
©/zi+*ystt©/^->©^yjiLt c ->^, "Tft^^ 
30 7u— XHHI* 1 ~ 5 fi mtm* L < . 7* hSf-f 
KTU-f 5'v©3fc©»*S*fi||citi;rifc»6*i*. * 
fc, y3^y*«/<5i— >©a*tt. ia, b©a*»® 

a©*$ft®. -rftt>*»-C^(4a®^. ffiTJ^g^fc 

cfc => izl&mt S©A<-6Sfl<)t?feSo 
[0023] sfcMHft**©:?:*- h^-r^— KT 

U-f 5©BfBftfl|rtl=-3L\rKWr«. H4© (A) . 
(B) IZ. **l^*t7* t-^-f^—KTU-f »»©»* 
BXtf**S8«**&afc7*- K7W 5© 

40 S^^^-fo 14© (A) , (B) (cfcivc, 13, 14S. 

i;i5i*f-*t-r *ia*as*«iift«7* h^-< Kr-fc 

y. #7*-hy-f*— K13, 14, 15l4ffiB|-C»Ji**uT 
l^-&o 0*y % 17 ■ T-fVU-va>tftoTl^ 0 
%tZ>* K13, 14, 15©gptH13j, 14 j &l/ 

15 j 14. 3t#»»2©£ffi6f=£E(=»rt*;h.Tl*S. 
13p, 14 P Si;i5pl4. =§-7^- K^'-f it— K13, 14, 15 
A^©^3fEm7J$#Sfcto©ag/^«y KT?fc-S„ cc 

Tf. h^>r^— Ki3. i4.-w©S3tasa«-©* 
(4. mzmym-mmzmthziiz® 

50 -e. Hfl^Sj£LfcS*©*©**#7*- h^-f3h— K 
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13. 14, 15t?S3fc-*-*;:£j&<Tf#*. 
[0 0 2 4] #1=, H5*#BIL*4«6. 
-K©«JI:l=o^r«W8-r*. BO 5 li. 14© (B) © 

A-A' ^ic;ttofc7* hs*>f*-h*©!8^E#iji£*L 
Tl^.So 7* i*$r-f a— ki*. si a«±Bs«feya** 
reiic. p + afijuii7. n- xt°^+v^;mi8s^N + 

*«19(=J: y flirt **LTL^. 201*7* hit-fit— K#* 
6Hl*«3S*»*tt-rfc«>©««'<'y K-C. p + iiitfcJf 
17(=«««l(=tttt**LTL^*. 21l*£fIffl©Si BHfc 
IL 7(4§tJL3t*L 22Xtfm-**l-? ! *lit.lLS*7X.tf 

s§ 2 n ©Tfeaii^^rosra "C fc 4 . 

[0 0 2 5] ZCf, 7* K4f-f*— K(=fclt*±ft« 

*Ji17*a< ift«=, N- xtf**->-wWI18 

*HE«II23iBitBKHi:i=Lr. N- ifc'^H* 
1 1 WffMXR 2 ftttHfftt? 41::*; -5 LT 

xztmm-zmihZftz&vi-mm-tz^tff. 7*h 
[0026] ttu^r, ±ia*is©»fi(=ff 

©«3ft*3*l=OL^r, El 6© (A) ~ (G) iz^-tWb 
xgE^#ggL&*<t.Si#(cSiWf •&» H6© (A) (= 
fcl^T. Afl)W«'l43t7T'f/<— »A»^63t»a»* 

■So 

[0 0 2 7] 06© (A) (C^fcfcdt^. NM© 

Si 3t«31±(=N- xe5^S/-WI/J132£»rtLfc** 
±l=. B«IHb(=«»:y»fcR*»lSL. 7*hSy*- 

K©^3Stt««ia*H=P* «8Wi33*»j*:r5, 
06© (B) (=S-TJ:5I=. «ft««ffl©->«J=i>ltfc 

i=*y»rt-T5. 06© (o i=*-r«fcai=, 7 

* h^-f K©E*JHflI«/<v K36£Alfc£©* 

■i=.ty»jsu si sffis®±s(=mm$&effl©vy 
jB©x;u-/h-;u38£ 7 * h y v 7 * i=«fc y ff£j£-f 

*fc. E»it«a/WK*Bi:LTA 
I £ffllvfc*.©£^Lfcjt><. c*u::i*K5£2*vf. cu 
. Ti . Au fc£©£HfcSlM4TiN*£©fcBHta 

[0 0 2 8] &|:. 06© (D) (c^-TJ;ai=. 



S«36rft©/3*y*R(=x v y>^rr* 0 c©b#£ 
t?, »*3tltW-©±Rfll»tf**3feA»xy'y hSP (0 
St*-f) . 0Sr*H?*4O. 7* h$V*— K©ft3fcffi41 
atf*»»8»©J6S424«»rt**i*. Sfclc. 0 6© 

(e) [=^-r«fca(=. *77-f/<HiA*a»o»»* 

L/vXhtSlv 3te7 7"f/<— »A»#©si 

77-f /<— ©g©¥#«j£©SS*-exy^:/?u 3t 

7T-f/<— #A»43*»rt-r* D SfctC. 06© ( F) IZ 
10 S-f*5l=. jfc*tt&«©«iB42;&t;i3^?SM0©ll 
SIC A I #HH44££»rig|<t LTJ&J*-*-*. CCt, 
E»K*LTAl tffltxTL\*4«. ffe©##4<t LT Au 
*4LM4Ag fc£©£HK*JBl*-c4.«fcl*c£l4m?* 

#aii(ix/<f *a**tM4as*ai=«fcy» 

[0 0 2 9] 8l.vC, 0 6© (G) l=g«*\fc SIC. »Ji£ 

tts^fc. -*©si=ai &mm5tfBi.mmt LTJ& 

fS. * ftfioft 7 7"f / <-# Agg46©^j$ * titzMitXIB. 
47*. A I #MH45A<Prt^^fc®A<5t^S&2[c^rt 
20 SftfcAl *BW4IHfc»*rt-*J:5l=LTl»»U 3fe 
7 7 -i / <~ffi ASP43, 46lc# 7 t -f /\*-48£fflT At" 4 . 
itJtS«47£ LTIi. Si JcLNL^^X^-y^ 

i=*y»***i**<» cct*i*/ **icj:.6»fiM«HS 

LIA, Cl©«fc3l=LT«-5t3tJtff-A^jSt--5„ 

[0030] ja±©*ai=«j**#ifc»jfeft*tti=j:*i 
I*. *AJtX'J? k ***?-c**iH»f«^3tr;ft« 

hSV^-Ktf. P-7>K©n±(=B 
30 tfflt*r«*i=Kft-e#*fc*i=. ftWttR. *A«x 

I=«rt4*i6fc©. 3fe©*lfflja*4«iai±L. /hSfcLT 
t 3^ & ©IB *4<»«:*>*i* ctS< agjftt 

pranks. mc=. **»aBKE^©fit«H8*^s!t 
*y. «fitt©**»***ftA<*aFniit**. 

[003 1] m 2 ©Sllfe©^) *^BJ|C^S 
»***«■©« 2 ©*«S©»«l=O^Tl»H^-«. *H 
40 tt©»ASl*, 7* hy-fi— K©flia36«Rft*©»-C. 
ffe©fllfi!cl*« 1 ©Hfi£©ff^t|5]«T'fe4o ^-©fctf). 
7* H5f-f^— K©«jS©^l=ot\TKI»-r*. 07 
(c. *Sat©»B(=ff*»*3fefiE«-©7* h^-f 7f— K 
©«»**+. Bg5l=*Lfc*1©illi©»fii: 
B-©«*WH(=ttH-»#*#LT»LTt»*. 7* 
h^W*-KJ*. Si *«±ffiJ:yiE**|Rl(=, P + ffi 
|fcl17. N" xe*+*>*;i/J118. N^IfeMIBIS 

tfN* aMsi9i=«fcy*rt**i-cu*. 201*7* h?-f* 

— Kj^&lB**3lE*BlE*lB-rfc©©«a/<v Kt?. P + 

50 ufflii7i=ratt[=ttad*iTitft. 2ii*«Kffl©si 
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8fl£L 7tm±&m. 22SrX23(i^^^tLftjtS«7 

xtf*»a»2a>«ii(=»rt**ifc*BE»it % 24i4ft 
^Siss 2 rt ©ftjiiiing©^ -c & «. c 

[0 0 3 2] CCt, 7* h^-f^— Kl=fcft*±JfeS 

j£MiHif4. N- xt°^+->v;i/J118-l?&5fcto, P + *£ 

tN«a«>a»ji5i©ffisaac*. ftgtt&saiicKj* 

Lfc*BE»K23iBtB«HCC=L-C. N~ xfcf$t*i> 

Lr**ftarai-(?*tti «fc a t=«j*-r * ic* 
y. 7^- h^^-- K©^^±if^c<b^RrBi(cL. 

[0 0 3 3] c©«fcdft*«i£©7;i- h*V:*---K{4. |g 

1 <DmmoBm-x:*Lt=m'&<Dz>7t- vv**— K«fcy. 

»*»»BgA<S < fto'Cl'*-?) Cl £ A<J|^S «fc y *HPJ t 
T^^o mflcKHrii. 800nm±5nm©:7*- 

m-e*ofc©i=«Lr. £2©£ft©»£©ttt£©:7:*- 

[0 0 3 4] c*u4. z>* K©£ft3£*£l*1- 
S£S*£;h.fci:#. si ££ (N + &K19) *T?JB£Lfc 

ft** 'jr. o*yccT?(±iE?LA^ an ©$&©»£ 

©*«-CI*N- xt°^^v-v;Uffl18t=g*iii^L* 
I*, N~ffl»»*Ji51*<jEfl.©N- xfcf$*v-wHI18 

^©s*ia**i»cfc»i=. *ft»»*36<iRi±-r**© 

T?feSo SLhW»LfcJ:'3l=, *SHfi©»fi©7* H4f 
-f*-K©«HBc**itf, «fi»»BEA<-etl^±L. 
*SE©ftl*3B&WW»£ ft*. 

[0 0 3 5] (tt30lHfc«>M» JfclT. *M!l=fE« 
$Hfe**tt©*3©S*©»»=oi*TRW**. *H 

te©p®(4. h*v*-K©i«j£#fift3©#--e. 

ft©«l*tt«1 ©*«©»* tH«-Cfc*. -e©fc#>. 

?* K©flta©*i=ot^TKwr -So 08 

(=. *^©»»=«*#3fcftffitt©7*h$^f3--K 
©l*t**-r. ftfc. H5l=SLfcj|Sl ©»»©»«£ 
H-*«S*l=liH-»#*f*LT*LTl*«. 181: 
S-T*dl=. «at©»*T?li. 3fc*«ft7* V94it 

- K©«ai*« 1 ©nffi©ff^<t mmv& y , * 1 ©* 

*©»«£*# <*ft*£l*. P + ttftHtfSftrai 

5*5K»j***i-ci.*.6js-(?fc*. -rftt>^. p + ttflk 

JiHtfSi *CKMa>»ft&r. *4«!i»**iT7* 
h y-f *— KOMBflEIW t ft * N - x e * * v-WUJ1 1 8 

ic. »MS»*;fc*«iI(::»rt3ih.fcP* tt8W152±(= 
14. Si £<b££si IMbRD2ffTMftJ££*i 



[0 0 3 6] C©«fcdft7* h-y-fjl— K©«Jil=«fc 

y . is 1 ©suroKftcfliaicit^Teft. wkjesji 

«©BSE£»#-C#S. C*U4. 3fc©«fc5fta4icj: 

£. *l©5tMS©»fi©7*-hy-f^— K©«itT?l4. 
P + feStJf17frbN- xt£$*v-wUgi8^gtf<53*£ 
Bit. N- xe**5/-v;i/»±ffi|=*3fcoTI4Ht;*6 

r. n- xt°**vY^jif*i©p + 4tawii7fr&K;itfc 
io figtM Lfcft** u 714. assiirt(=5i#a**L* 

C < tl4ft<. o*y, ft**>JT 

tf&ftu-ct. «amAi=s#-r*ct(4ft^. w=, 
*rt*-WH&*ft*©«»*i=*fLT«»-efc*. c^l 

14. S3Sfiftl=*fLTl4si Sffi©(R45lA<*:#^c:i. 
3fei;i=ftfg±**'J7*<5c*'J>ftL>c:i:|c«fcy, fctx. 
ftl*»IMH£ilnfT«5ftB**#< LfctLT*. til 
T?#ftlVfc»-C**. LA x LftA*b. * 

nm<DMmo>7* Kowtrit. gftsicp 

20 CcffiZBtttlf. Sft»SffittifiT*©3fc*±*-*y7'© 

*muiiaj£*#< it, jsa*«©ais*fii±-r4t© 

[0037] ftfc\ *Hffi©^£-CI4. |g 1 ©j|*fe©J& 
«©7*hy-f*— K^afflUfct©*lttMLfc*«. * 
j|J6©»Sl4B2©SII6©»S©7* Kl=* 
»ffl-C**citt*5*-C*ft^. 

[003 8] (»4©«tt©»tt) *l=. ff4©Mfe© 
■Wlllcoi^TKWr*. *HSte©P^T?(4. ftASifX'J 

30 tSfi£©t©-pfe-i)o H9© (A) , (B) |= % Zti^ii 
***©»«(=«*»*3feflEtf-©¥BiBI» StXftAStX 
'Jf H*jB©fi«H**f o 19© (A) . (B) icfc 
t^T. 3l4ftA^fxy 11l4ft7r-</^— }f ASP 
T?» ftAStX'J-> K3t3fe7r-f/<— flrA»11t©iai= 
ft^U>X54£ff^jS-r-5o c©ft^u>X54l4. Si S 
«*»fcLT*7XftLfc-ftta!©U>XT?. CiU>X 

[0 0 3 9]*|:. -©ft^U>X©S5t*ft^ffi^|c 
40 K«-r«. 010© (A) . (B) [Cft^b>X©Sii7J 

Sffligi^^t. *-r. 010© (a) ic^-rj;aic. 
s i»«55S0fM© L/>X»«(=mx-r*. c z-coia 
II*. ftWiRaroJoiftlcHftJcx-yTV^ft^SfT-o 
r*n-r*tii*i^. 3W=. si Sffi^^bLT. si 
^C,Si02 I=ft^*ft*1**^tic«ty. ft^b>X56 

[0040] c©<fc3ic. u>x^si Anx<tsig^b-e 
**aiifflffift*ft-cft**«. ix>x±#*»» 

ft-rs(=(4^sr B i*^f sfcto. u>xn*<2 // mnjs 

50 *-(?|C|Sb*LSo 2//mS^©H^©U>X^fe*l(4. 
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12~24B*IS|-eiJMb#5S7U U>Xj6<ft«T?#*. Lfr 
Lfttfb. ::©4?ftU>X©§i;it7i;rei4, 

s*r i= 4 -a aat * * c * sfttf fc * . 
[o o 4 1 ] *!=. c*t&©^ji^*«}B-r4»is*a 
ico^r. gin© (a) , (b) £#BgLfc*<e>i&Wf 

-So *-fB11© (A) (=^-r«kdl=. ls^X(D9lMr*#. 
(=;tiof::b>X#57£Si AOXTjffMU SUHbLT. 
cft^tf^XttlTSo 81VCH11© (B) 
l=. U>X#57-eH**Lfcrt«58l=2«Ha««l59*St L 
^ifALT. U>X#57<h£;b1*T3fc^U>X£ffiM?£ 

y. SAtt«fc*fttf»»h.©'&Etffti*©-C* {g«tt 

[0 0 4 2] C©.fc5(=jfc*U>X*#7T*/<— *A 

«fcy»3tes*.*fca. jteAStxy? K3^e»[HiST^4 

Jfttt-O * l J 'hfifc** Rlflg <fc ft •£ » 
[0 0 4 3] ftfc\ *£tt©K&-ei4« Si &«£&<b 
LT3fc^>X£if2j£Lfct©£*Lfc;t>^ 3fe3*b>X 

c©**[=tt. Si aMS«M:LT**U>X*tf 

g-f-sii^citt^-c. «fflRrtEftu>x©8«[*«iix 

•So *fc. **I6©»«-C(4, 3fc^u>X©Jf2jj)c{im£ 

* a»x u ? h t*7 t -r > <-# a» <t ©iai=»itfc * 

©£^Lfctf. C*t(=|R3£**i*Ci:l*ft<. #A8*X 
'J h<fc l J7t V#4*— £«©&»=#¥ U>X£K 
tt~C*Ja*cfcl«r5*-C*Jti:L*. *%%©KQ 

«**H(= «fc y ?u XA*03t¥3fftft«wi-c* 

■So 

[0 0 4 4] («5©HJ6©ff^) Jfc(C, m5©Hffi© 

t^ric «i©3te*3ftT-*ia»f*^©tt*> y umvta* 
3tejstn=«-r*t©T?. mmzTrcomtiLZ^to 

T©<^l&BJj-f •&„ B12l=£ivc. 61(43fe^U>X, 6214 

^yxA. 831*5 5--c*y. Bsas^©«*>yi=. - 

ft&©3fc^**-*«Rlt&*iT^*, --T% ##U>X 
61&tf ?U XA62I4«T£&2 5 7— 63l**»a 
tt2©Afg©ttB(=ES« »sR**.T^«. ffe©«J*#. 
ZflRSIi. ft©JII6©»»i:H«-C* 
LtSLTM, CCt?(4, 3t7 7"f/<— 10fr6*ASt 
H3£®oTgB|}£*l-S3fel4. #^b>X61lc«fc 



5-63l=*oTaife*««:ai». fftfrtElt ■ 

- KT U-f 5 b # bftfcfI-^14. fl-SdHtt bftfcT 

is, *3Q6©»»-<?(i. ft^b>X. ^jXAStfs? 
-©^i!tSt/ISgegA««!:ft^o d©4dlcLT. 
HIW^^ffl^ftl^5fe*gf+A^j$-r-i.„ cc-C. jfe 
^bi^X. ^'jXASt/5 7-©^«TI4, ftgj&tt 

[0 0 4 5] C©4dftmj£l=4-5#ftftJ£ftK4*i 
14. BJfftT-©^L/— KCiaftlSaftlOX^jBSi 

ft*fc«>^*3i«sstft*. *t=. *»©#¥**£« 

-C- # * ft if *3M*tt* |SJ± * l*fc»**JStt*t*St! # 
5o 

[0 0 4 6] 

[£IH©$&S] Ja±S?*©»fil=*"JL^r«W Lfc4 5 

20 4Li=/MBft«<wtt-eft«&M(=. as«s©at^««tt 

©*«»ftft*tt*Hii-r-B^i:3t»<-e#*. *fc»*a 
2(cflk4*BB(=.k*itf. Bff»Tfc*JJ*xy v hi* 
> KH±l=EfiW*c i: A<t?#, 

*ft©** *H**t>e Tjfc3*r-£«j* lt^-5© 
■c. ftft«*/h*<-r*ftif©ft*Wt*iRi±*.i±*c 

B*ffilB*SW«Mt-C*^fc*»ai: LT^*©-C. ** 

30 a»rt-c©*©«iR!6<ft<*©wffla**iPi±*-e, 
ic3a^*iijT?©^^ s iri± * -a- « c i *<-e # * . »*a 

4T-fi— KT u-f ^fflL^r^^i,©-^?. ttSKt^aitTja 
*q»*ft±(=«fi»»Hi*<iRi± ssssft-c«SE©^i^ 

aHwta«*«^r 1 t zffcmmkti y . 

RiHg-cfcy. s=««tt©ft4»ftftfiEW-*sea-r*c: 

40 [n®©smfti5iw] 

[H 1 ] *«WI=«*»jfc**W-©« 1 ©nit©»«* 

[B2] 0 1 (=^Lfc« 1 ©*lfi©»B(=fcl+43fcA» 

[13111 ©at6©»«3l=fiH-6iaifrttT-©lt*»S 

[04] K 1 ©SHk©»S(=fitt -57* h¥4*—)PT 

[15] B4l=*Lfc7*h4f-f*-K©A-A' «(= 
50 ;ftofcK®ilt?fe-5 = 
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[eg 6 ] n 1 less Ltzm 1 onmoMMim&ftittftg. 

[B7] »2©SIJ6©»*(=«*»3fe3tS«-©^*hy 

118] «30»*tt©»fil=«4»*jfeS«-©7* 

[19] *4©S*©»8l=ff*»3t3ftlS«-©*A»x 
'J HE»****HBHT!*<&. 
[H10] B 9 LfcB 4 ©Stfe©«*@(=fclf -5 jfe^ U 

>x©S5t^2fe^ mm? s kfeosxxiB -c & -s . 
mi] B9(=*Lfc«4©sai©»i8(=fei+*jfc*u 

■6c 

ni2] «5©sat©»isi=«4»jififtisfl-*s-r»« 
Mtug-efct. 

[B13] tt£©^ftaft©eflEttJftfl£ii;?H-?fe 

So 

[tt«©l»l] 

1 Sill 

2 3t^SSS 

3 jfeAMx U v V 

4 @St*&^ 

6 St^SKJSffi 

7 tfjbSS 
s KStBl 

9 AM* 

10 *?r-f/<- 

11 Jt^r-fHIAi 
12 

13, 14, 15 7* K 
13 j, 14 j, 15 J §5t® 
13 p. 14p, 15 P mm^'J K 



17 p + mm 

18 N" xes+v-wuji 

19 NT S« 

20 ll/^yh' 

21 si nfte 

22. 23 ^ms.mm 

24 3ft*tt»rt£H 

31 si as 

32 N" ltf**v-Wl,JI 

33 P + ttftflf 

34, 37 v'Jn>^bH 

35 ;u 

36 K 

38 ^SAy Kfflx;u— ;u 

39 h 

40 Elfflfr?* 

41 7*l*$f-f:*— KS3teBB 

42 ftjgj&S&jftil 

43, 46 *7 7 -f/<-»A« 

44. 45 a i ±mm 

47 i1±S« 

48 &7T-f/N- 

51 N-awa^B 

52 p* &mm 

54 jt^U>X 

55 Si S« 

56 3fc^U>X 

57 U>X# 

58 ls>Xftfiim 

59 SSH&ttfc 

61 %^yX 

62 ^UXA 



[12] 



[83] 
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(51) Int. CI. 7 «»JfB^ FI 

G 0 2 B 5/04 G 0 2 B 5/04 

5/18 5/18 

// HO 1 L 31/10 HO 1 L 31/10 

Ft— A(#%) 2G020 CB04 CC05 CC11 CC13 CC15 

CC42 CC63 CD06 CD24 CD33 
2H042 CA07 CA12 CA17 
2H049 AA06 AA18 AA37 AA44 AA48 40 

AA58 AA64 AA68 
5F049 MA02 MB02 NA10 NA19 NB07 

PAH RA02 RA10 SS03 SZ13 

SZ16 TA11 TA20 



